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Plume vs Plate Model (Anderson, 2005) 

Yuen et al., 2007 



•�Joint inversion of Rec. 
functions and surface 
wave group velocities 

•�Body wave travel time 
tomography 

•�410 and 660 km 
discontinuity structure 
from rec. functions 

Broadband Seismic 
Experiments in  
Eastern Africa�
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Dugda et  al., 2007; Dugda & Nyblade, 2009;  Julia et al., 2005 
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Event Locations - Ethiopia  



Ethiopia 

Benoit et 
al., 2006  
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Using topography on mantle transition zone  
discontinuities to reveal temperature anomalies 

Lebedev et al., 2002 



Other phase changes near 660 km 

•� Majorite ->Perovskite transition 

positive Clapeyron Slope  

Deuss et al, 2007 (adapted from 
Hirose, 2002) �
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Owens et al. (2000) 

Tanzania�
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Kenya-Tanzania: Station locations and  
“410” pierce points 

Huerta et al., 2009 



Results 

•�Normal “410” beneath Craton 
•�Depressed “410” beneath rift and 
volcanic fields 



Depth to “410” Discontinuity 
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Southern Africa 
Fouch et al., 2004 

Li & Burke, 2006 



   �AfricaArray - A public-private partnership    
   supporting capacity building and research in the geosciences 

linked to Africa’s natural resource sector 

•� to support in-situ training and research programs to help build a 
scientific workforce --initially in geophysics 

•� As part of the training and research programs, to create a 
network of shared scientific observatories (initially broadband 
seismic stations) for promoting education, research, and 
community building 

•� To support students from historically disadvantaged communities  

“AfricaArray”  =  array of training programs + array of research 
projects + array of partnerships and collaborations + array of 
scientific observatories 



   � ��Implementation for Africa (3 phases over 10  
   years)  Phase 1 (years 1-3, started Jan. 2005) 

•� improve and expand the geophysics program at the University of 
the Witwatersrand, South Africa 

•� seismic stations installed or upgraded in participating countries as 
part of a permanent seismic network (southern and eastern 
Africa)  

•� data from the seismic stations used for student research  

•� data archiving at the IRIS (Incorporated Research Institutions 
for Seismology) data management center 

•� Develop a public-private funding partnership 



Implementation  
   Phase 2 (years 4-6) & Phase 3 (years 7-10)  

•� support centers of excellence in geophysics regionally at other 
African universities  

•� expand network of observatories and add other sensors (GPS, 
meteorological, hydrologic, other environmental sensors)  

•� expand educational and research activities into other science 
fields linked with the expansion of the observatory network 



Progress so far 

•� Funding: 
–� Gov’t - NSF (US), DOE (US), NRF (S. Africa), DME (S. Africa), Belgium 

Gov’t, in-kind support from many African gov’t agencies  
–� Industry - 19 companies 

•� Education: 
–�  42 BSc honors, 17 MSc, 13 PhD, 5 Postdocs/Research Scientists 
–�  Research Chair in Seismology at Wits (5 yr post) 

•�  Network: 
–� 37 operational permanent seismic stations in 16 countries 
–� 2 temporary networks (project-specific) 

•� Partners:  
–� Universities in Africa 15  
–� Universities in US and Europe 13 

–� Gov’t organizations in Africa 17  
–� Gov’t organizations outside Africa 8 
–� companies 19 
–� Academic and industry societies 6 



AfricaArray Permanent 
Seismic Stations 

•� 37 seismic stations 
•� 14 countries 
•� Continuous recording 
•� Data recovery 70-80% 
•� Data retrieval: 

–� S. Africa - real-time 
using cell modems  

–� Elsewhere - monthly 



Kukurantumi,�
Ghana�

Mzuzu, Malawi�

Itezhi-Tezhi,Zambia�



Data Archiving and Access  www.iris.edu/mda/AF�
(open data release for 2006 data begins in 2009)�




